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Weak Gravitational Lensing in GOODS 

Overview 
Alongside neutrino and electro-

magnetic radiation ob serv ation,  grav ity  
stands as an indep endent p rob e of  the 
cosmos.  G rav itational lensing in p articu-
lar,  since it arises solely  f rom sp acetime 
curv ature,  is maturing as a v iab le means of  
map p ing b ary onic and dark  matter in the 
sk y .  T heorists hav e show n that grav ita-
tional lensing’ s w eak est regime p rob es 
structure on the largest k now n scales—
those of  galax y  clusters.  T heir theories 
allow  p hy sicists to directly  measure,  f or 
ex amp le,  the cosmological p arameter σ8 ,  w hich normalizes the p ow er sp ectrum of  
mass density  p erturb ation w ithin an eight 
megap arsec sp here. 

M odern technology  is b eginning 
to allow  f or this new  k ind of  measure-
ment.  W eak  lensing analy sis req uires ac-
curate images of  many  distant galax ies,  
and the G reat O b serv atories O rigins 
D eep  S urv ey  ( G O O D S )  f ulf ills these re-
q uirements.  T he G O O D S  collab oration,  
w hich,  in p art,  utilizes the H ub b le S p ace 
T elescop e,  has p roduced images that re-
solv e galax ies up  to a redshif t of  ab out six . 

B y  analy zing the w eak  grav ita-
tional lensing in G O O D S ,  w hat are the 
shear and conv ergence map s in those 
f ields?  W hat is the curl of  the shear?  I f  
nonzero,  can the sy stematic errors that 
cause this b e identif ied and the images 
deconv olv ed,  and to w hat degree?  W hat 
is the mass p ow er sp ectrum?  D oes this 
ob serv ed p ow er sp ectrum determine or 
b ound σ8?  S ome astrop hy sicists hav e 
show n us how  to answ er these q uestions,  
such as K aiser,  S q uires,  and B roadhurst 
( 1 9 9 5 ) ;  R hodes,  R ef regier,  and G roth 
( 2 0 0 0 ) ;  and R ef regier and B acon ( 2 0 0 3 ) . 

Deliverable 
I n my  ow n attemp t to answ er 

these q uestions,  I  w ill w rite a research p a-
p er f or this semester’ s B P U R S  p rogram.  
I t w ill summarize the theories,  other 
p hy sicists’  w eak  lensing measurements,  
and any  of  my  ow n f indings to date f rom 
w eak  lensing analy sis of  G O O D S .  
Among others,  I  w ill describ e the w ork  of  
the ab ov e authors.  V arious map s f rom 
G O O D S  that I  w ill hav e generated,  such 
as shear,  conv ergence,  and mass density  
f luctuation,  w ill ap p ear in this p ap er,  along 
w ith descrip tions of  their signif icance. 

Responsibilities 
T o p ut the w eak  lensing theories 

into p ractice,  I  use standard scientif ic 
comp uting tools such as C + +  and M atlab  
in G N U / L inux  op erating sy stems.  J odi 
L amoureux ,  scientif ic staf f  w ith G eorge 
S moot’ s ob serv ational astrop hy sics re-
search group  at the L aw rence B erk eley  
N ational L ab oratory  ( L B N L ) ,  guides me 
on these technical asp ects as w ell as on 
my  general ap p roach.  S he now  w ork s on 
grav itational lensing comp uter algorithms 
and models f or the p lanned S up ernov a 
Acceleration P rob e,  and I  use many  of  her 
algorithms w hen analy zing the G O O D S  
data. 

S y stematic error w ill distort the 
signal,  p resumab ly ,  and identif y ing and 
correcting f or it w ill constitute much of  
my  resp onsib ility .  T his inv olv es analy zing 
the instruments and algorithms that gen-
erated the data,  and p erhap s f iltering the 
error out. I f  w e can do this,  w e w ill b e 
gazing through a nov el w indow  on our 
univ erse. 


